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Background and Purpose.  Physical therapy is often reported as an under-utilized resource in 
oncology care. When utilized, physical therapy intervention addresses multi-dimensional 
symptoms experienced by individuals with a cancer diagnosis.  This study examines the 
following questions: What is the status of physical therapy in North Dakota’s oncology team?  
What is the working knowledge of the physical therapist on oncologic rehabilitation? Do 
professional programs provide adequate knowledge to evaluate and treat oncologic patients and 
their symptoms?  The purpose of the study is to determine if the physical therapy intervention 
received by individuals in North Dakota with a current of previous diagnosis of cancer is current 
with literature, to determine the knowledge of oncologic rehabilitation by physical therapists 
practicing in North Dakota, and to identify if physical therapy is part of the intervention for 
patient with cancer diagnosis. 
Methods.  A 48-question survey was sent out to all licensed physical therapists in the state of 
North Dakota.  Questions included demographic information, knowledge of oncologic 
rehabilitation, current practice, patient care, and participation on the oncology rehabilitation 
team.  Data was collected for four weeks and analyzed using Qualtrics software. 
Results.  A total of 954 surveys were sent out with a response rate of 12.5%, or 110 responses 
following 74 being returned to sender.  A majority of respondents had completed their Doctor of 
Physical Therapy degree. Only 2 individuals reported serving in an oncology care center.  
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Seventy-eight percent of respondents reported that their EMR did not prompt to ask about a 
cancer diagnosis, while a majority (81.05%) reported asking patients about cancer diagnosis.   
Discussion.  The majority of physical therapists in North Dakota did not know or did not 
consider that their profession was a part of standard oncology care at their practice setting; 
however, about half of physical therapists are willing to be on the oncology team.  Low hours of 
professional classroom education regarding oncologic care were reported, but the majority of 
physical therapists reported “average” or “above average” confidence in their ability to treat or 
evaluate individuals with a history of cancer diagnosis.  In order to increase awareness of what 
physical therapy has to offer to oncology care, the profession may benefit from receiving more 
education in professional school regarding oncology care.  Physical therapists may also feel more 
confident in their ability to develop oncology care programs at their facilities if they have 
increased information provided in professional school.   
Conclusion and Clinical Relevance.  Physical therapy is a growing dimension of oncologic care 
map, but there is room for improvement in educating on the benefits of physical therapy.  
Because physical exercise and activity have been shown to decrease symptoms of cancer or 





In 2018, the population of North Dakota was 760,077.  According to the National Cancer 
Institute1, in 2017 there were 36,100 individuals with an active cancer diagnosis in North 
Dakota.  Therefore, about 5% of North Dakota’s population is living with an active diagnosis of 
cancer1.  This percentage does not include those who have survived a cancer diagnosis and are 
no longer receiving anti-cancer treatments prior to 2017; therefore the percentage of individuals 
physically affected by a cancer diagnosis is likely to be higher.  According to the American 
Cancer Society, it is estimated that in 2019, 3,940 new cases of cancer will be diagnosed in 
North Dakota, and 1,280 individuals will die from cancer related illness2.  The types of cancer in 
newly diagnosed individuals will likely be breast, lung, bronchus, and prostate.  Deaths will 
likely result primarily from cancers of lung, bronchus, colorectal, and pancreas.  The incidence 
rate of all types of cancers from 2011-2015, was 455.5/100,000 individuals; and the death rate 
from 2012-2016 was 149.6/100,000 individuals2.  In 2016, the majority of individuals in North 
Dakota participated in cancer screening measures: 71% of women older than 40 years of age 
participated in mammogram screening, 81% of women 21-65 years of age received Papanicolaou 
tests (Pap smear), and 65% of the population older than 50 years of age received an endoscopy 
procedure as a preventative screen for colon cancer2.  The use of screening measures allows for 
the identification of earlier stages of cancer, which are more simplistic to treat than progressed 




According to the National Cancer Institute, the most researched risk factors of cancer 
include: age, alcohol use, exposure to cancer-causing substances, chronic inflammation, poor 
diet, excessive/reduced hormones, immunosuppression, exposure to infectious agents, obesity, 
exposure to radiation, excessive exposure to sunlight, and tobacco use1.  The culture and 
economy of North Dakota lends itself towards certain risk factors: alcohol use, obesity, tobacco 
use, and exposure to cancer-causing substances through agricultural pesticides and herbicides.  
Additionally in North Dakota in 2017, 36% of individuals older than 18 years of age were 
overweight (U.S. average: 35%) and 33% were obese (U.S. average: 31%), and 18% of 
individuals older than 18 years of age reported smoking (U.S. average: 17%)2.  According to the 
American Cancer Society Cancer Statistics Center, North Dakota exceeded or was equivalent to 
U.S. average population percentages regarding all negative cancer risk factors in 20172.  North 
Dakota also fell below national averages regarding cancer screening procedures and positive risk 
factors, with the exception of providing increased coverage of HPV vaccinations to boys/girls 
13-17 years old1,2.  Due to the above statements, cancer prevalence in North Dakota may be 
increased which leaves the medical community with an increased need to appropriately and 
efficiently address the treatment of individuals with a cancer diagnosis.  However, there are only 
9 cancer treatment facilities spread over five cities in North Dakota that offer cancer treatment: 
Grand Forks (2), Fargo (2), Minot (1), Bismarck (3), & Willison (1)3.  
The North Dakota Comprehensive Cancer Control Program, through the North Dakota 
Department of Health, is a program that works cohesively to produce a vision for comprehensive 
cancer control through developing a statewide cancer control plan3.  The program also identifies 
resources to aid the plan in achieving maximal success.  Goals of the program are to: develop 
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channels of communication; identify resources; network with programs in other states; identify 
sources of data and analyze it to define ND’s cancer problem; identify existing strategies for 
early detection, treatment, rehabilitation, and palliative care; identify priority populations; and 
evaluate the effectiveness of the comprehensive cancer control program3.  The program has 
developed a 5 year plan (North Dakota’s Cancer Control Plan 2018-2022) to address strategies 
regarding cancer prevention, detection, screening, treatment, quality of life, survivorship, health 
equity, and the healthcare workforce.  
The NDCCP utilizes adequate physical activity as a cancer prevention strategy alongside 
tobacco use cessation and obtaining proper nutrition.  Physical exercise and activity are evidence 
based prevention strategies used to prevent cancer, and decrease the symptoms accompanying 
cancer disease processes and cancer treatments3.  Physical therapy maximizes the use of physical 
exercise, activity, and knowledge of the human body to decrease pain and improve functional 
abilities in individuals across the lifespan.  However, the words “therapy,” “physical therapy,” 
nor “rehabilitation” were utilized in the NDCCP 2018-2022, reflecting that a vital asset to 
treating cancer in ND is being underutilized.   
Although physical therapy intervention is recommended by the American Cancer Society 
for individuals with ongoing and previous cancer diagnoses, there is no literature available 
documenting the use of physical therapy intervention in North Dakota2.  The purpose of the 
current study is to determine if the physical therapy intervention received by North Dakotans 
with a diagnosis of cancer is current with oncology literature, to determine the knowledge of 
oncologic rehabilitation by physical therapists practicing in North Dakota, and to identify if 





1. Physical Therapists in the state of ND are an integral part of the oncology team. 
2. Physical Therapists in the state of ND do have a strong working knowledge of oncology 
rehab to optimally treat residents of the state.  
3. Doctor of Physical Therapy professional programs in the state of ND do provide their 
students with adequate knowledge to evaluate and treat patients in oncology 
rehabilitation. 
Alternate Hypothesis: 
4. Physical Therapists in the state of ND are not an integral part of the oncology team. 
5. Physical Therapists in the state of ND do not have a strong working knowledge of 
oncology rehab to optimally treat residents of the state.  
6. Doctor of Physical Therapy professional programs in the state of ND do not provide their 









Cancer cell metabolism causes abnormal cell growth and ultimately the destruction of 
healthy cells. This disease process manifests itself in the early signs of cancer some of which 
includes unexplained weight loss, skin changes or bleeding without explanation, fever, fatigue, 
pain, numbness, nagging cough, headaches, or visual field changes5. Cancer affects multiple 
systems of the body including integumentary, cardiovascular, musculoskeletal, gastro-intestinal, 
endocrine, reproductive, and nervous systems. These system impairments cause body structure, 
activity, and participation impairments in cognitive/mental function, sensory and pain 
mechanisms, neuromusculoskeletal structures, and movement function. Cancer is treated 
aggressively with chemotoxic agents, radiation, and surgery in order to remove it from the 
individual’s system as quickly and as thoroughly as possible to prevent further growth.   
Due to advancements in medical technology, recent cancer intervention strategies have 
improved the ability to diagnosis cancer earlier and utilize potent treatments to eradicate cancer 
within the person’s system. These advancements have led to increased amounts of individuals 
surviving their cancer diagnoses. Chemotoxic and radiation interventions are responsible for 
killing and preventing the reproduction of cancer cells; however, they can cause additional 
trauma and side effects due to their aggressive mechanisms. Acutely, chemotherapy and 
radiation can cause nausea and vomiting, alopecia, weight changes, integumentary changes, pain, 
neurocognitive changes, myopathy, hearing loss, myelosuppression, osteonecrosis, cancer-
related fatigue (CRF), chemotherapy induced peripheral neuropathy (CIPN), and osteoporosis4.  
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Chronically, radiation causes fibrosis to tissue in the radiation field increasing chance for organ 
dysfunction dependent on the site of radiation exposure.  These acute and chronic impairments 
can greatly impact the individual’s daily life, which means that intervention to restore individuals 
to a pre-morbid state of function is becoming increasingly necessary6.  
Throughout their course of treatment, an individual with a diagnosis of cancer will 
undergo many changes physically, mentally, and emotionally.  Due to the cancer disease 
processes and systemic cancer interventions such as chemotherapy, healthy functioning cells are 
damaged or destroyed.  The death of healthy tissue can cause pain, neuropathy, lymphedema, 
muscular weakness, balance difficulties, and mobility problems5.  Effects of chemotoxic or 
radiation therapies can cause further damage including joint stiffness, fatigue, decreased bone 
density, weight gain, brain fog, and cardiovascular dysfunction5. Therefore, it is becoming more 
common to include rehabilitation specialists in the care plans of individuals experiencing these 
symptoms.  
Rehabilitation specialists offer additional value when incorporated throughout the entire 
course of the individual’s treatment. Physical therapists can collect baseline values of 
musculoskeletal function before cancer intervention and then compare the values along the 
individual’s course of treatment as those functions decline.  The comparison will assist the 
medical team in determining how the patient’s function is being affected during the cancer 
intervention process as well as catch clinically meaningful declines in abilities.  Once these 
additional impairments are found, they can be addressed, which allows an individual to better 
maintain their current level of function and participation in life regardless of where they are in 
their cancer intervention process7. The goal of the inclusion of rehabilitation specialists into the 
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care team of individuals with cancer is to maximize that individual’s function and participation 
thus making the individual more successful in their life outside of the hospital room.   
Stout, et al,7 reported that in the United States there are more than 15 million people 
living with current or previous cancer diagnosis.  These large numbers indicate that there are 
many individuals who may be suffering from adverse effects of cancer interventions.  Of those, 
80% of individuals younger than 19 years of age are expected to survive 5 or more years6.  In the 
same study, 50% of survivors reported a limitation affecting physical performance7.  These 
limitations decrease the individual’s participation in life roles, impacting not only the individual 
and caregiver, but society as a whole. Therapeutic rehabilitation offers the opportunity to help 
individuals adapt to and surpass the limitations, which would then improve the quality of life the 
individual experiences.   
The side effects of cancer most commonly include: fatigue, anxiety, depression, muscular 
strength loss, neuropathy, decreased endurance, diminished bone density, and anemia. Physical 
therapy and exercise have been shown to have positive effects on treating the above 
limitations.  In 2018, the National Cancer Policy Forum of the National Academies of Sciences, 
Engineering, and Medicine (NCPF) published guidelines to better outline the role of physical 
rehabilitation in the care team of individuals with cancer7.  These guidelines state that it is safe 
and appropriate for rehabilitation professionals to be on the care team throughout that 
individual’s entire care experience due to their ability to help minimize long-term toxicities, 
maintain or restore function, maximize independence, monitor and screen for functional losses, 
and improve the quality of life.  Regardless of these guidelines, in 2019, Stout et al7 reported that 
40% of individuals with cancer stated that they did not receive the rehabilitative care necessary 
to address their chronic physical limitations.     
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Physical therapy can be utilized to create specialized intervention plans to address 
multiple cancer-related side effects5.  When creating treatment plans, the physical therapist will 
select outcome measures that will document an individual's physical abilities and performance at 
a given moment in time.  Personal, environmental, and disease factors are taken into account in 
order to best address areas of mobility, self-care, job-related tasks, domestic responsibilities, and 
other major areas of that individual’s life.   
Physical therapists are able to perform an assortment of special tests and measures that 
can be utilized to identify impairments of body function, structure, and participation in 
individuals with and without a cancer diagnosis.  There are measures for mental/cognitive 
function, sensory function and pain, neuromusculoskeletal structures, movement function, and 
cardiovascular-hematologic-immunologic systems.  Table 1 provides a list of tests and measures 
utilized in physical therapy service and current research studies related to impairments associated 
with the negative effects of oncology intervention.    






Quick screen of mental function, 11-item, screen for dementia 
Profile of Mood States6 Evaluate emotional function in patients with cancer, self-report, 
determine patient’s ability to participate in  physical therapy 
intervention, measure 6 mood states 
Hospital Anxiety and 
Depression Scale (HADS)8
Self-report, 14-items, measure symptoms of anxiety and 
depression 
Sensory Function & Pain 
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Total Neuropathy Scale6 Describe the severity of chemo induced peripheral neuropathy, 
multidimensional  
Visual Analog Scale6 Measure pain intensity  
Brief Pain Inventory6 Measure of pain with focus on intensity and function  
Muscular Strength  
 
Manual Muscle Testing6 Standardized procedure, isolates muscles, measure patient-force 
resisted against therapist-force 
Dynamometry/Grip Force6  Measure of force, available normative values 
Balance and Gait  
 
Kinematic Analysis/Gait 
Speed Measurements6  
Analysis of movement during the gait cycle  
Timed Up and Go Test9 Determine fall risk of older adults, patient must be able to follow 
directions 
Berg Balance Scale9 14-item, measure balance in older adults and determine risk of 
falling 
Falls Efficacy Scale 
(FES)9 
Self-report, measure confidence of at risk older adults in 
completing activities without experiencing a fall 
Functional Reach9 Assess dynamic balance, measures the maximal distance that one 
can reach forward outside of their base of support in a fixed 
stance 
Rhomberg9 Stance test requiring individual to balance in varying degrees of 
difficulty for 30 seconds 
Four Square Step Test9 Stepping test requiring the individual to listen to directions and 




Measures balance and gait, determine risk of falling, tests are 
task-oriented 
Dynamic Gait Index 
(DGI)9 
Determine fall risk in older adults, assess ability to alter gait in 
response to changing tasks  
Functional Gait 
Assessment (FGA) 
Assess postural stability while performing motor tasks during 
ambulation.  Modification of DGI to reduce ceiling effect.  







Measure VO2peak, maximum power, maximum heart rate, 
performed via treadmill or cycle ergometer with expired gas 
analysis  
Vitals (HR, BP, RR, 
O2Sat)6 
Measure cardiovascular status and the individual’s ability to 
respond to physical stressors 
6-Minute Walk test6 Measure exercise tolerance and functional capacity 
Dyspnea Scale6 Self-reported experience of breathing difficulty 
Rating of Perceived 
Exhaustion (RPE)6 
Self-reported experience of effort during physical activity 
Fatigue 
 
Functional Assessment of 
Chronic Illness Therapy6 




Measure fatigue in 5 dimensions: general fatigue, physical, 
mental, reduced activity, and reduced motivation – 20-items  
Brief Fatigue Inventory10 Assess fatigue and its impact on function, 9-item  
Self-Care 
 
Barthel Index6 Multidimensional measurements of self-care, very responsive to 
changes due to rehabilitation, frequently used for inpatient 
patients 
Reintegration to Normal 
Living Index6 
Self-reported perception of ability to return to life roles and 
activities following a serious illness, minimal use in oncology 
population, 11-item 
EORTC QLQ-C308 Measures adult’s perception of their ability to resume life roles 
after a serious illness or trauma, 30-items, examine 5 general 
domains: physical, social, cognitive, emotional, and functional – 
examine 9 symptomatic scales: fatigue, nausea, vomiting, pain, 




Self-report, 7-item, measure physical activity the week before 
assessment  
Functional Assessment of 
Cancer Therapy - Breast 
Scale (FACT-B)11 
5 scales of multidimensional quality of life: physical, functional, 
emotional, social well-being, and breast cancer  
10
Safety 
Physical therapy intervention often involves exercise that test the individuals’ ability to 
adapt to exercise induced stressors via the cardiorespiratory and hormonal systems.  Therefore, 
there is hesitation among healthcare professionals regarding the safety of physical activity in 
individuals who are acutely ill or have experienced toxicity related to cancer intervention.  A 
systematic review by Jones12  in 2011showed that exercise testing and maximal and submaximal 
exercise testing in adults diagnosed with cancer are relatively safe with a total nonlife-
threatening adverse event rate of <2%.  Adverse event risk for patients diagnosed with cancer 
increased slightly during physical activity; however, the long-term risk associated with chronic 
disease was reduced with physiological and psychological adaptations caused by physical 
activity12.  Therefore, even though an individual with a cancer diagnosis may have slightly 
increased risk of an adverse health event during exercise, there is greater long-term benefit to the 
individual’s health through participating in physical activity which may negate the negative 
effects of chronic disease.  Although individuals with chronic illness may need to be monitored 
or have certain exercise constraints to exercise safely, physical activity is recommended for all 
individuals whether they are symptomatic or asymptomatic.     
The American Thoracic Society and American College of Chest Physicians reported that 
the risk of death or life threatening adverse events during exercise testing is 2-5/100,000 tests 
and that the risk to benefit ratio favors physical activity for individuals with cancer8.  The 
systematic review by Jones,12 found there to be an increased risk of adverse event in individuals 
with advanced cancer disease as opposed to early-stage disease.  Advanced stage cancer patients 
are more likely to be treated with cytotoxic medications, have decreased cardiovascular fitness, 
and have other disease comorbidities which demand close monitoring during exercise testing12.   
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Exercise testing and physical activity contraindications recommended by ATS-ACCP are 
almost the same for individuals with or without cancer.  Absolute and relative contraindications 
can be viewed in Table 2. Individuals with a history of cancer have the additional 
contraindications of 1) presence of extensive skeletal or visceral metastases and 2) anemia12.  As 
always, the medical practitioner evaluating the patient should consider potential 
contraindications unique to the patient, combined with clinical expertise and evidence based 
practice.  A medical practitioner can provide the Physical Activity Readiness Questionnaire to 
determine if there are additional health conditions that need to be addressed before the patient 
begins exercise.  Jones in 201112 states that it is not possible to develop a specific screen or 
provided cancer-specific recommendations for all known cancer types; however, the knowledge 
of what type of cancer the individual has may be informative in determining the physical activity 
intervention.   
If the individual is currently or has previously undergone cardiotoxic therapies, that 
individual needs to be referred for blood and electrocardiogram (ECG) testing to determine 
possible pathology involving the cardiovascular system12.  If the individual has not received 
chemotherapy, with anthracycline or trastuzumab, they are considered low risk and may begin 
exercising at low or moderate intensities12.   
Some physicians may be hesitant to refer their patients with cancer diagnoses to physical 
therapists in fear that the therapists would overlook a valuable piece of information signaling a 
decline in the patient’s condition.  However, physical therapists are trained to identify symptoms 
that classify as red or yellow flags, indicating cancer or the need for referral to a specialist.  
Unrelenting pain, especially at night, not altered by body position or muscle weakness in a nerve 
distribution pattern are red flag symptoms that may signal neural compression secondary to a 
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growing tumor.  Osteonecrosis, or decreased bone density caused by the cancer disease process 
or treatments, may manifest as onset of new pain or decreased ability to bear weight.  If any of 
these flags are present, the patient is referred to their physician for further diagnostic testing6.  
The above information and the scholastic curriculum a physical therapist undergoes for licensure 
allows the physical therapist to safely treat patients with cancer diagnoses. 
   
Table 2. Absolute and relative contraindications for cardiorespiratory exercise testing provided 
by the American Thoracic Society, American College of Chest Physicians.13  
Absolute Relative 





Acute myocarditis or pericarditis 
Symptomatic severe aortic stenosis 
Uncontrolled heart failure 
Acute pulmonary embolus or pulmonary   
infarction 
Thrombosis of lower extremities 
Suspected dissecting aneurysm 
Uncontrolled asthma 
Pulmonary edema 
Room air desaturation at rest <85% 
Respiratory failure 
Acute non-cardiopulmonary disorder that may 
affect exercise performance or be aggravated by 
exercise 
Mental impairment leading to inability to 
cooperate 
Left main coronary stenosis  
Moderate stenotic valvular heart disease 
Severe untreated arterial hypertension at rest: 
(>200 mmHg systolic, > 120 mmHg diastolic) 
Tachyarrhythmia or bradyarrhythmia 
High-degree atrioventricular block 
Hypertrophic cardiomyopathy 
Significant pulmonary hypertension 
Advanced or complicated pregnancy 
Electrolyte abnormalities 




Chronic fatigue is relieved by rest and is often caused by an increase in physical 
activity.  Cancer-related fatigue, which affects 40-100% of patients, often will increase if the 
individual rests too much10.  The fatigue originates from extreme muscular deconditioning 
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related to illness and treatment.  Inactivity following radiation therapy and adjuvant therapy 
causes a decrease in aerobic capacity related to physical deconditioning, further increasing the 
feeling of fatigue and increasing the degree of effort necessary to carry out normal daily 
activities14.   
Exercise can improve physical function due to the contraction and relaxation of muscle 
groups.  It is a common misconception that vigorous exercise is potentially harmful to an 
individual with cancer; however, there is evidence for the improved wellbeing of patients with 
cancer following vigorous exercise14. Exercise taxes the cardiopulmonary system, which 
strengthens it and improves the individual’s oxygen carrying capacity. Radiation can cause a 
localized inflammatory response, and exercise can reduce neutrophil and interleukin-8 activity 
responsible for the inflammatory response, thus reducing fatigue10. Therefore, the incorporation 
of physical therapy intervention into the treatment plan of individuals with a cancer diagnosis is 
imperative in reducing the crippling effects of cancer-related fatigue.    
Cardiopulmonary exercise testing can be used to determine aerobic capacity (VO2 max), 
maximal power, and maximal heart rate in individuals with and without a cancer diagnosis.  It is 
recommended by the American Thoracic Society and the American College of Chest Physicians 
to utilize a 12-lead ECG monitor during exercise testing in order to better identify the status of 
electrical heart activity in individuals who may have altered cardiac status due to cancer 
pathology or treatments for cancer8. Vital signs (HR, BP, RR, and O2sat) may only reveal their 
instability in situations of increased exertion, therefore it is necessary to determine the aerobic 
capacity of individuals with cancer as they work towards resuming their life that preceded the 
cancer diagnosis6.  Clinicians may gather further information about the cardiovascular health of 
individuals with cancer through patient-reported activity levels and the 6-minute walk test6.  The 
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dyspnea scale and RPE (Rate of Perceived Exertion) may prove to be a more accurate 
determination of exercise intensity following cardiac pathology caused by cancer interventions6. 
Components of a cancer diagnosis that may increase an individual’s fatigue include: 
untreated tumors in the thoracic cavity, chemotherapy, and radiation therapy.  Tumors occupy 
space, limit movement of the thoracic cavity, can compress airways, reduce the surface area of 
the lungs to utilize for gas exchange, compress structures in the mediastinum, which overall 
decreases cardiac and respiratory function.  Physical therapy intervention can assist the 
individual regain muscle strength and coordination, improve aerobic capacity, and provide 
recommendations for positioning that would make the individual most comfortable.   
Chemotherapy, particularly anthracyclines and trastuzumab, can have cardiotoxic effects 
on the heart resulting in damage to the cardiac myocytes which may cause congestive heart 
failure (CHF).  Chemotherapy, particularly bleomycin, methotrexate, and docetaxel, damage 
pulmonary structures causing direct damage to the alveoli.  Radiation may cause restrictive 
cardiac diseases and coronary artery disease (CAD) due to tissue fibrosis.  Radiation may also 
cause pneumonitis and fibrosis of respiratory structures6.  These new found pathologies 
complicate the individual’s ability to utilize appropriate ventilation and respiration, decreasing 
their cardiorespiratory capacity.  Decreased heart and lung function manifest as increased 
exertion to complete activities of daily living and increased levels of fatigue6.  Physical therapy 
intervention can assist an individual develop energy conservation strategies to increase the 
patient’s quality of life as well as develop exercise intervention to recover from chemotherapy 
induced fatigue.   
Physical therapy intervention can assist in developing an individual’s exercise plan to 
increase aerobic capacity.  An article by Yang et al 201510, looked at the effects of mild-
15
moderate intensity (40-60% of maxHR, or RPE of 10-12) aerobic exercise training during 
radiation therapy in Taiwanese women with breast cancer.  The intervention group was 
compared to a control group receiving routine care without exercise intervention.  The women 
received their intervention 3x a week for 6 weeks, 20-30 minutes a day.  Fatigue was monitored 
pre-radiation therapy and weekly following radiation therapy for 6 weeks using the Brief Fatigue 
Inventory (BFI).  The study found that fatigue severity decreased significantly in the intervention 
group, but increased for the control group.   
Dimeo, et al14, examined the effects of submaximal aerobic exercise on max 
performance, distance walked, submaximal heart rate, lactate concentration, and feeling of 
fatigue in individuals suffering from fatigue immediately experienced after receiving 
chemotherapy.  The patients were selected for the severe limitations that fatigue placed on their 
normal daily activities.  Intervention included walking on a treadmill for 5 days per week for 6 
weeks.  Speed was determined from lactate concentration (3+/- 0.5 mmol*L-1 in capillary 
blood), which was parallel to a heart rate of 80 +/- 5% of the max heart rate recorded during the 
stress test.  The study found that distance walked per training session increased significantly, 
max performance improved, submaximal heart rate decreased, lactate concentrations decreased, 
and the feeling of fatigue improved at a functional level.  Therefore, due to aerobic training the 
patients experienced an improvement in performance and a decrease in the feeling of fatigue.  
Physical therapists can assist a patient experiencing fatigue symptoms develop an aerobic 
exercise training program to gradually build endurance.  Patients may be able to independently 
carry out the program once it is developed, but need additional medical advice that physical 




Anemia is defined as having hemoglobin (Hb) levels less than 12 g/dL, and is associated 
with fatigue, depression, diminished physical capacity, and experiencing dyspnea with exertion.  
Higher levels of Hb in individuals receiving cancer intervention are associated with later onset of 
fatigue, and shorter duration of fatigue10.  Anemia may be treated with red blood cell (RBC) 
transfusions or erythropoiesis-stimulating agents, however both are associated with an increased 
risk of thrombotic events and death15.  Red blood cell transfusions also present a risk of 
infection.   
Chemotherapy-induced anemia (CIA) is common for patients who are undergoing 
myelosuppressive chemotherapy15.  Myelosuppressive chemotherapy is utilized to treat many 
cancers including breast, lung, or colorectal in order to slow the growth of blood-forming cells in 
the individual’s bone marrow.  Therefore the number of normal red blood cells, white blood 
cells, and platelets are lowered and anemia can occur as a side effect to the treatment.  Declines 
in these cell levels can last several months following treatment and are associated with 
diminished survival rates in some cancers15.    
Participating in weight bearing, aerobic exercise can increase blood volume due to an 
increase in plasma volume and RBC mass, thus increasing hemoglobin levels15.  Weight bearing 
activity forces the bone to adapt to mechanical stresses with remodeling.  This remodeling 
facilitates the bone’s ability to create blood cell components in the bone marrow.  A physical 
therapist can work with individuals with cancer in creating a weight bearing exercise program 
specific to that individuals’ needs.  
A study by Mohamady, et al.15, examined the effects of moderate intensity aerobic 
exercise on the effects of anemia in 30 women, ages 60-70, undergoing chemotherapy to treat 
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breast cancer.  The intervention occurred 3x per week for 12 weeks, and that group was 
compared to a control group which received only advice on activity of daily living and medicine 
and nutrition support.  The experimental group walked on a treadmill for 25-40 minutes at 50-
70% of their maximal heart rate, which was determined through the Karvonen formula.  The 
subjects were not undergoing erythropoietin therapy, were medically stable, and reported living 
an inactive lifestyle for the previous 6 months.  Hemoglobin and RBC were collected pre and 
post intervention, and the study found that the intervention group showed significant increases in 
Hb and RBC levels compared to the control group.  These results support that participating in 
moderate intensity aerobic exercise can improve the condition of chemotherapy-induced anemia.   
Bone Density 
Cancer or cancer treatments can reduce bone density due to poor nutrition or unbalanced 
osteoclast and osteoblast activity.  Cancer treatments with adverse effects on bone density may 
include corticosteroids, hormonal therapies, androgen therapy, and radiation6.  Physical 
therapists are trained in exercise progressions that build bone density and can promote safe 
exercise environments through identifying risk factors that may indicate a more severe 
pathology.  New onset of pain and decreased weight bearing ability are symptomatic red flags 
that may indicate fracture, osteonecrosis, or reduced bone density in those with cancer or 
undergoing cancer intervention.  The femur, proximal humerus, jaw, and metatarsals are most 
susceptible to experiencing reduced bone density.  These bones support the musculature 
necessary to complete most independent and basic activities of daily living; therefore, their 
health should be addressed in a comprehensive cancer diagnosis care plan.  Dual-energy X-ray 
absorptiometry (DEXA) and computed tomography (CT) scans are reliable in diagnosing bone 
density loss and aiding in intervention planning6.  Therefore, it would be beneficial for patients 
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with cancer or undergoing cancer treatment to participate in load bearing exercise which can 
improve or maintain bone density through the remodeling processes5. 
Depression/Anxiety/Mental Function 
Radiation and chemotherapy alter the structure and functioning of the central nervous 
system due to chemical toxicity, oxidative damage, inflammation, or destructive autoimmune 
responses.  These processes may result in decreased mental function relating to memory and 
concentration6.  Regular exercise can elevate mood and reduce depression through reducing 
stress.  A patient may also experience relief from brain fog5.  Physical therapy can assist patients 
develop and attain goals related to daily activities which improves quality of life5.  
An article by Yang, et al10, found that exercise had positive psychosocial as well as 
physical benefits for patients with breast cancer. Following intervention the patients had 
increased lean body mass, decreased total weight gain, decreased sleep disturbances, improved 
functional and aerobic capacity, and reduced fatigue.  The patients also experienced improved 
mood, less instances of confusion or “brain fog”, decreased anxiety and depression, greater 
vigor, and improved measures of quality of life.    
Skin Integrity 
Lymphatic vessels can become damaged due to surgery or radiation through fibrotic 
changes, resulting in lymphedema.  Individuals undergoing surgical resection of the breast are 
most often affected6.  Surgical intervention may cause regional swelling and lymphatic fluid 
accumulation, which compromises skin integrity.  Increase accumulation of fluid may increase 
the risk of inflammation, infection, skin breakdown; as well as, decrease ability to move the 
affected limbs resulting in a loss of joint range of motion6.  Physical therapy intervention can 
provide gentle massage, manual lymphatic drainage, lymphatic wrapping, compression 
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garments, and exercises that are necessary to treat the life-long complications associated with 
lymphedema5.   
Following surgery, chemotherapy, or radiation therapy, individuals may experience lack 
of joint range of motion and increased pain due to scar tissue formation6.  Physical therapists 
have multiple tools available to them to decrease the effects and formation of scar tissue such as: 
scar tissue mobilization, therapeutic massage, flexibility exercises, and therapeutic techniques 
such as instrument assisted soft tissue mobilization.  Physical therapists also undergo the 
education necessary to determine when to engage the healing tissue around an incision, to 
provide safe therapeutic intervention.   
Fall Risk 
Individuals with a diagnosis of cancer or receiving cancer treatment are at a greater risk 
to experience a fall due to strength, sensory, and endurance deficits.  Falls are the leading cause 
of death by injury in older adults.  Risk factors for falls include: muscle weakness, balance 
deficits, visual deficits, neurologic deficits, gait dysfunction, a history of falls, use of an assistive 
device, arthritis, impaired activities of daily living (ADLs), depression, cognitive impairment, +4 
medications, over 80 years of age, and cardiovascular dysfunction9.  Fall risk is often caused by a 
combination of risk factors.  Patients with multiple risk factors will show greater improvements 
in decreasing fall risk if they are treated with a multifactorial approach addressing all of the risk 
factor areas identified by their care team.  Individuals who have cancer or have previously had 
cancer could have some or all of the above risk factors for falls, and therefore could benefit from 
physical therapist intervention involving risk factors specific to the musculoskeletal and 
neuromuscular system.   
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One’s ability to balance is determined by sensory input, central processing of sensory 
information, range of motion available at joints, and muscle force production.  All of the above 
can be impacted through the cancer disease process or though cancer treatments.  Physical 
therapists can measure and train postural control, improve balance abilities in a variety of 
challenging positions, assess muscle strength via manual muscle testing or dynamometry, and 
provide thorough gait analysis to determine appropriate intervention to decrease the risk of loss 
of balance.  Physical therapist can also screen for balance impairments and mobility skills in 
order to determine the specific level of balance dysfunction6.   
Chemotherapy, growth of tumors, and surgery may impair vestibular, somatosensory, and 
pain systems necessary to correctly utilize balance strategies.  Cisplatin (chemo drug used in 
treating lung, breast, and ovarian tumors) is associated with vestibular toxicity and ototoxicity.  
Taxanes, platinum agents, vinca alkaloids, and thalidomide chemo drugs can cause peripheral 
neuropathy, negating the proprioceptive systems ability to respond to balance challenges.  
Chemo induced peripheral neuropathy (CIPN) negatively affects the ability to control the body 
in space and participate in daily life due to decreased function of the muscular and sensory 
systems.  Symptoms of CIPN include: paresthesia, dysesthesias, decreased touch and vibration 
thresholds, reduced deep tendon reflex, muscle weakness, and movement disorders6.  
Additionally, dissection of a nerve may occur following surgery and result in sensation and 
motor control loss of the area, decreasing the ability to respond to disturbances in the 
environment.  
Pain, fear, and fatigue decreases an individuals’ ability and desire to ambulate. Decreased 
mobility may lead to decreased muscle strength and aerobic capacity, which ultimately impacts 
an individual’s ability to perform ADLs and interact with the world around them.  Individuals 
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who have advanced or metastatic cancer may have increased levels of pain due to increased 
exposure to cancer treatments and a progressed disease process which then limits their mobility 
status placing them at a greater risk for a fall6.   
Assorted tests and measures in Table 1 can be utilized to determine an individual’s risk 
for a fall and provide age normalized values as standard scores.  Exercise and physical activity 
can aid in reducing one’s fear of falling, improve cardiovascular health, decrease depression, 
reduce dysfunction of sleep disorders, reduce joint pain and instability, and correct posture.  
Physical therapists are trained to help patients improve reactivity of balance strategies (ankle, 
hip, and step), perform dynamic balance; as well as, improve motion, flexibility, strength, and 
coordination5.  A physical therapist will challenge the visual, vestibular, somatosensory, and 
cognitive systems so that the individual’s neurologic system will be better prepared to react to 
perturbations in real life.  Incorporating an assistive device and gait training may also be 
necessary to ensure safer ambulation5.   
Meeting the needs of the increasing number of individuals surviving cancer is becoming 
a concern for the oncology community.  Physical therapy intervention can positively impact the 
negative effects of the side effects of cancer and treatment for cancer.  Physical therapists can 
assist patients decrease scar tissue, improve circulation, decrease pain, restore comfort and well-
being, increase strength, coordination, flexibility, and balance.  It is the purpose of the current 
research study to examine if, how, and to what extent North Dakota residents are being serviced 





The North Dakota Board of Physical Therapy assisted in sending out an email link to all 
of the licensed physical therapists in the state of North Dakota.  An anonymous link and email 
was sent out asking the physical therapists to participate in the survey.   A total of 954 Physical 
therapists were sent the email, although 74 were returned to the sender and 110 responded, for a 
response rate of 12.5%.  Inclusion criteria included any licensed physical therapist that was 
currently practicing in the state of North Dakota.  Exclusion criteria included those who were not 
currently practicing in the state of North Dakota. 
Survey Procedure 
The questionnaire was produced to evaluate the knowledge, integration, and education of 
physical therapy as a part of the oncological rehabilitation team.  There are five areas of the 
survey that physical therapist in North Dakota were asked to fill out, including demographics, 
knowledge of oncologic rehabilitation, current practice setting, current treatments or patient care, 
and the oncology rehabilitation team.  All physical therapists in the state of North Dakota were 
sent an email inviting them to participate in the Qualtrics survey.  The email contained an 
anonymous link to the survey, and participants were invited to answer the 48-question survey.  
The survey took about 15 minutes to complete, which was dependent on their answers. 
Physical therapists were asked the amount of content that was covered in their physical 
therapy program and what type of learning environment that their education took place in, along 
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with any post-graduation courses or continuing education credits they had acquired on the topic 
of oncologic rehabilitation.  Physical therapists were questioned about their current practice 
setting, the number of patients with cancer that they evaluate and treat, and if whether or not 
their history intake includes a cancer diagnosis question.  Therapists were also asked their 
opinion on physical therapy’s role of the cancer rehabilitation integral team. The survey was 
pretested with 3 licensed physical therapist and 5 student physical therapists who had a research 
interest in survey development.  The survey was approved by the University of North Dakota 
Institutional Review Board on 6/12/2019 (IRB-201906-321.) 
Statistical Analysis 
 Data were collected from June 13th , 2019 to July 10th, 2019.  Statistical analyses were  
performed using Qualtrics data software.  Analyses were conducted relating to each primary 
outcome separately for each answer.  Data were summarized by region, practice setting, degree 
of education, school, and specializations within physical therapy.  All of the data obtained from 











A total of 110 questionnaires were completed and returned, though not all respondents 
answered every question; this represented a response rate of 12.5% of physical therapists who 
have a license to practice in the state of North Dakota.  Table 3 shows the majority of 
respondents were female (79.25%), white (not Hispanic) (96.26%), and had a Doctor of Physical 
Therapy degree (59.43%).  The average year that the respondent earned their entry-level physical 
therapy degree was 2004, while the median was 2007.  Of the 105 respondents who answered the 
questions about where they received their entry level physical therapy education, 89 received 
their professional education from a physical therapy school in the state of North Dakota (84.8%), 
including the University of North Dakota (63.81%), the University of Mary (16.19%), and the 
University of Jamestown (4.76%), while the rest of respondent were educated outside of the state 
of North Dakota.  The majority of respondents (84.8%) did not hold an ABPTS certification, 
while one person (1.1%) reported having an oncology certification, as seen in Table 4.  A 
majority of respondents also reported not having completed a fellowship or residency (98.11%).   
Oncologic Education 
A majority of physical therapists who responded have not taken a continuing education 
course that focuses on oncologic rehabilitation. (86.79%), and the majority of respondents 
reported “no” to having a course specific to oncology in their curriculum (79.81%).   Figure 1 
shows the amount of oncologic rehabilitation intervention content that reported by respondents.  
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The amount of time that was devoted to PT interventions for specific types of cancer was 
reported as the majority being 1-4 hours of lecture (48.75%) with the mean time spent being 2.67 
hours.  As seen in Table 6, the greatest type of oncologic care content covered in PT school was 
precautions and contraindications for PT intervention. When surveyed about confidence in 
evaluating a patient with a cancer diagnosis, a majority reported having average confidence 
(43.56%).  Confidences are compared in Figure 2. 
      Table 3. Demographic Information 
Survey Question % of Respondents 
Gender  
Male  19.81 
Female 79.25 
Prefer not to Answer 0.94 
Race/Ethnicity  
Black/African American 0.93 
White (not Hispanic) 96.26 
Other 0.93 
I prefer not to answer 1.87 
Town Population Size of Practice Setting 
<10,000 17.89 
>10,000, <50,000 17.89 
>50,000 64.21 
Practice Setting Type  
Private Practice 22.43 
SNF 7.48 
Home Health 5.61 
Inpatient Service 6.54 
Rural 9.35 
Pediatric Clinic 8.41 
Outpatient Orthopedics 31.78 
Oncology Care Center 1.87 
Other* 6.54 
      *Outpatient, Neuro/Vestibular, Academic, General Outpatient,  
        Outpatient Occupational Health Clinic 
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      Table 4. Educational Demographic Information 
Survey Question % of Respondents 
Entry Level Physical Therapy Degree  
Bachelors 18.87 
Masters 22 
Doctor of Physical Therapy 59.43 
Year of Obtaining Licensure   
Min 1978 
Max 2019 
Median  2007 
Physical Therapy Program 
University of North Dakota 63.81 
University of Mary 16.19 
University of Jamestown 4.76 
College of St. Scholastica 1.9 
Mayo School of Health Sciences 1.9 
St. Catherine University 3.81 
University of Minnesota 0.95 
Other school in US or Canada 6.6 
Credential Other Than PT License  
Athletic Training 7.4 
Exercise Physiology 4.94 
Yoga 1.2 
Tai Chi 1.2 
Personal Trainer 1.2 
CSCS 2.4 
Lymphedema 8.6 
Trigger Point Dry Needling 8.6 
Other* 2.74 
None 61.7 








Non-APTA Certification  
NDT 2.5 
Manual therapy 3.3 
McKenzie 2.5 
Lymphedema 7.5 
Trigger Point Dry Needling 9.2 
ASTYM 12.6 
Graston Technique 9.2 
Postural Restoration 1.7 
Other*** 20 
None 31.09 
* PA, Neonatal Touch and Massage, ACSM Certified Exercise Physiologist, ACSM/NCHPAD Certified Inclusive 
Fitness Trainer 
** BIG, CEEAA, LSVT BIG, ATC, Concussion Management, TMG, PWRIMoves, Blood Flow Restriction 
Training, IASTM, cMFD, Kinesiotaping, Crisis Prevention Institute Instructor, Certificate of Competency in 




Figure 1. The average amount of content on cancer rehabilitation covered by physical therapy programs. 
 
Table 5. Oncology Intervention Educational Content 
Survey Question % of Respondents 
How much time was devoted to PT intervention for specific types of cancer during 
your PT school education?  
Less than 1 hour lecture 18.75 
1-4 hours lecture 48.75 
5-10 hours lecture 13.75 
Greater than 10 hours lecture 1.25 
Lecture and laboratory 0-4 hours 6.25 
Lecture and laboratory 5-10 hours 5.0 
Lecture and laboratory greater than 10 hrs. 6.25 
 
Practice Setting 
A majority of participants (97.03%) reported being currently employed and practicing, 
with 91.58% of respondents reporting currently practicing in the state of North Dakota.  
Macropolitan population was the most common location as 64.21% of respondents practiced in a 










A great deal A lot A moderate
amount
A little None at all
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Table 6. Types of Oncologic Intervention Education 
Type of Oncology Care Content Covered in PT Program % of 
Respondents 
Count 
Manual lymphatic drainage technique  8.26 36 
Lymphedema wrapping technique  5.5 24 
Exercise prescription: flexibility, strength training, endurance  11.01 48 
Balance and coordination training  6.88 30 
Screening for psychologic or social services referral  2.75 12 
Chemotherapy/radiation effects on different systems in the body  7.34 32 
Evaluation questions to assess for relapse  5.73 25 
Screening for recurrence or metastatic disease  5.73 25 
Scar tissue management  9.63 42 
Screening for oncologic referral  5.5 24 
Return to sport or recreational activities  1.38 6 
Fall risk assessment  7.11 31 
Precautions and contraindications for PT interventions  12.39 54 
Returning to work screening  0.69 3 
Information about availability of support services for patients with a 
cancer diagnosis  
1.83 8 
Information about community resources available to patients with a 
cancer diagnosis  
6.42 28 
Quality of life assessment and measures  6.42 28 
Total 100 436 
therapists report treating throughout a typical week in their work setting.  The majority of 




Figure 2. Respondent’s reported confidence in evaluating and treating patients with recent cancer 
diagnosis and their residual symptoms. 
 
Of the 95 responses, 74 respondents reported that their electronic medical record system 
(EMR) did not prompt the physical therapist to ask about current or previous cancer diagnosis or 
treatment, although 77 respondents (81.05%) reported asking patients about current or past 
cancer diagnosis and treatment in their patient history.  In their current practice setting, 78 out of 
95 participants reported evaluating and treating patients who have cancer, who have received 
treatments for cancer, or who have cancer related impairments (82.11%).  A majority of 
respondents reported not screening for cancer-related fatigue (64.21%), but a majority did report 
completing a fall-risk assessment with this patient population (65.26%).  The most used 
screenings used for fall risk in the general population and in cancer patients was the Timed Up 
and Go and the Berg Balance Scale.  Figures 5 and 6 show the symptoms treated in the 
respondent’s general population and with their patients with cancer, along with the interventions 
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Figure 3. Different impairments are common following a cancer diagnosis; our respondents reported the 
most common impairments treated in their practice setting. 
 
 
             Table 7. Current Practice Setting 
Practice Setting % of Respondents  
Private Practice 22.43 
Skilled Nursing Facility 7.48 
Home Health Care  5.61 
Inpatient Service 6.54 
Rural 9.35 
Pediatric 8.41 
Outpatient Orthopedics 31.78 
Oncology Care Center 1.87 
Hospice 0 
Palliative Care 0 




















Figure 4. Respondents answers to whether or not their electronic medical record prompts them to ask 
their patients about cancer diagnosis. 
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A majority of participants reported physical therapy intervention not being an integral 
part of the care map for oncology patients in their practice setting (42.11%); a majority also 
reported that physical therapy was not a part of the oncology care team in their practice setting 
(33.33%) or not applicable in their practice setting (49.5%) as shown in Table 8.  Physical 
therapists were asked to report the percentage of patients that were specifically referred to 
physical therapy for adverse effects of cancer, with the majority responding 0-10%, see Figure 7.  
Figure 8 shows that most respondents were either neutral when asked about their willingness to 
serve as a member of the oncology team, although more would be willing than those who would 
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Table 8. Current Practice 
Survey Question Yes (%) No (%) 
Do you evaluate and treat patients who have a history of cancer diagnosis? 82.11 17.89 
Do you screen for cancer related fatigue? 35.79 64.21 
Do you complete fall risk assessments for individuals with a history of cancer diagnosis? 65.26 34.7 
 
 
Figure 7. The percentage of patients referred specifically for cancer adverse effects in respondent’s 
physical therapy practice. 
 

































This survey is the first to examine the role of physical therapy in the field of oncology in 
North Dakota.  Physical therapists (PT) working in North Dakota were asked about their 
participation, education, and confidence regarding physical therapy intervention of individuals 
with cancer.  According to Table 8, very few of the respondents felt that physical therapy 
intervention was considered a standard part of the care plan for patients with cancer at their 
practice setting.  42% of respondents felt that physical therapy intervention was not a part of the 
care plan for patients with cancer, and 39% answered “unknown” as to same question.  However, 
according to Figure 8, 49% of physical therapists asked were willing to be a part of the oncology 
team at their practice setting.   
Physical therapists in North Dakota may not be the only ones who do not feel involved in 
care plans for patients with cancer.  In 2016, a study by Silver, et al17, found that 90% of 
National Cancer Institute accredited hospitals in the United States did not have a link to cancer 
rehabilitation services on their websites.  It was unknown if the hospitals had cancer 
rehabilitation services available; however, the decreased presence of representation on the 
hospital webpages may indicate that cancer rehabilitation services are not prioritized for 
survivors.  Decrease presence on the webpages means that information regarding the possible 
benefits of cancer rehabilitation are not being provided to the public.   
Physical therapists in the United States, and in North Dakota, will need to educate the 
public and other medical disciplines rehabilitation if PT is to become a routine aspect of 
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oncology rehabilitation.  Increased content in the graduate classroom regarding how PT 
intervention can improve a patient with cancer’s mobility, safety, and fatigue levels may help 
prepare physical therapists in North Dakota to better advocate for the physical therapy 
intervention during oncology rehabilitation.  
The current survey found that the majority of physical therapists in North Dakota 
received “a little” education during academic training to prepare them to evaluate and treat an 
individual with a primary diagnosis of cancer (Figure 1).  The majority of the respondents also 
reported that they had not attended continuing education course work related to oncology 
rehabilitation.  Only one individual reported attaining an oncology certification and 20% 
reported having a graduate course specific to oncological rehabilitation.  Of the respondents, 
50% stated that they received a 1-4 hour lecture regarding intervention specific to oncology 
rehabilitation, and only 17% indicated that they had received both lecture and laboratory 
components.  Eighty-five percent of the respondents attended an accredited physical therapy 
program in North Dakota.  Therefore, a possible solution to further physical therapy inclusion 
into oncological rehabilitation may begin in the graduate classroom.  Currently, there is debate 
among the physical therapy community as to whether or not oncology rehabilitation is an entry-
level skill.  Before advancements in oncologic rehabilitation education can be addressed in the 
classroom, the physical therapy field first needs to determine if providing oncology rehabilitation 
is an entry-level skill or specifically a specialty area.  According to Table 6, physical therapists 
are already being taught the specific interventions that can improve the greatest symptoms that 
an individual with cancer experiences.  Increasing the breadth and depth of that information 
would better prepare physical therapists in North Dakota to treat the needs of patient with cancer 
diagnoses.   
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According to Figure 2, respondents reported having “average” or “above average” 
confidence in their ability to evaluate a patient with a recent cancer diagnosis.  Of the 
respondents, 33% physical therapists answered that they had “below average” confidence in 
performing a physical therapy evaluation on a patient who had recently been diagnosed with 
cancer.  The responses reflected a slight increase in confidence when asked how confident they 
would be at performing a physical therapy evaluation of a patient with residual symptoms from 
cancer treatments. 74% selected that they would have “average” or above confidence, while 19% 
answered that they had below average confidence in evaluating a patient with residual 
symptoms.  When asked about their confidence in providing skilled intervention 66% stated that 
they had “average” or “above average” confidence in providing skilled intervention to a patient 
recently diagnosed with cancer, while 77% answered that they have “average” or “above 
average” confidence in providing skilled intervention to a patient with residual symptoms from 
cancer treatment.   
These results show that the majority of physical therapists in North Dakota have 
“average” or “above average” confidence in their abilities to evaluate and treat individuals newly 
diagnosed with cancer as well as those with residual symptoms from cancer treatment.  The 
respondents ranged from obtaining their license to practice in 1978 to 2019.  Of the respondents, 
59.6% had obtained an entry-level degree of Doctor of Physical Therapy, 21% of the respondents 
had a Masters entry-level degree, and 19.3% respondents had a Bachelors as their entry-level 
degree.  The majority of individuals within their entry-level degree had “average” or “above 
average” confidence in their ability to evaluate and treat individuals with new diagnoses of 
cancer or with residual symptoms of cancer treatments.  Topics, theories, and practices from all 
other aspects of physical therapy intervention (neurological, integumentary, musculoskeletal, 
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strengthening, range of motion, etc) apply to patients with a current or history of a cancer 
diagnosis due to the system wide impact of cancer treatments18.  It is possible that physical 
therapist are provided enough information in all other aspects of physical therapy intervention to 
confidently treat the symptoms associated with cancer survivorship without attending specific 
coursework regarding oncology rehabilitation.   Additional research needs to be done to further 
determine the relationship between oncology content covered in professional programs and 
continuing education courses and their effects on confidence in being able to evaluate and treat 
individuals with oncology diagnoses.   
According to the Figure 4, less than a quarter of the physical therapists in this study 
reported that their EMR prompted them to ask about history of cancer diagnoses.  Of the 
respondents, 81.6% reported evaluating and treating patients who have cancer or have had a 
history of a cancer diagnosis.  Only 37.8% of the respondents reported screening for cancer 
related fatigue.  The low percentage of physical therapists screening for cancer related fatigue is 
concerning because cancer related fatigue is the second largest concern of individuals who have 
survived cancer. The greatest concern of individuals who have survived cancer is the 
reoccurrence of cancer19.  PT and exercise have been shown to have positive effects on 
decreasing cancer related fatigue. 6,8,10,14,15,19 Therefore, by screening for and addressing cancer 
related fatigue, physical therapists in North Dakota may better improve the ability of patients 
with cancer diagnoses to perform daily activities.  Multiple functional assessments and measures 
can be utilized to quantify the level of fatigue as seen in Table 1.  Specifically the Brief Fatigue 
Inventory which focuses on how the individual’s fatigue impacts their function.  Inclusion of 
assessments like the Brief Fatigue Inventory can provide quantitative values that track the 
progress of physical therapy intervention on improving fatigue.   
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Physical therapists excel at providing intervention for balance impairments and have 
multiple assessments to document and track the impairment (see Figure 1) 5,6,9.  Due to cancer 
treatment effects, such as chemotherapy induced peripheral neuropathy and vestibular apparatus 
damage, patients who have survived cancer may have balance impairments placing them at a 
greater risk for a fall.  Sixty-five percent of the survey respondents completed a fall risk 
assessment for individuals during or following cancer treatment.  Though this value accounts for 
the majority of the responders, it could be improved through the inclusion of balance screening 
in all patients with cancer diagnoses, as prompted by an EMR.  With the prompt, balance deficits 
may be caught and addressed at an earlier time before they deteriorate and further increase the 
risk for a fall.   
An article by Silver et al16, stated that research and training program development for 
oncological care is growing but has not yet fully infiltrated the health care system.  Other 
rehabilitation professions such as cognitive, behavioral, and psychological therapies have grown 
further support in oncology care intervention; however, physical rehabilitation still lags behind 
these disciplines.  Cancer research is currently more focused on examining specific side effects 
of specific cancers rather than examining a scope of side effects related to the multidimensional 
difficulties that an individual with a cancer diagnosis encounters.  Increasing the number of 
individuals trained in cancer rehabilitation, research facilities incorporating rehabilitation into the 
cancer care teams, and increased cancer rehabilitation funding may increase the availability of 
physical rehabilitation research16.  A greater scope of research would help to better define 
rehabilitation protocols necessary to help patients achieve their maximum functional ability.     
Institutions accredited by the American College of Surgeons Commission on Cancer are 
required to provide survivorship plans for their patients who are treated for cancer20.  Cancer 
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rehabilitation is a required component of those survivorship plans, directly opening up 
opportunities for physical therapists to become involved in the survivorship aspect of the patients 
plan of care.  It is the responsibility of physical therapists in North Dakota to be aware of those 
guidelines, continue their positive strides toward oncology rehabilitation, and advocate for their 
profession in their practice setting regarding physical therapy’s role in oncology rehabilitation.   
Limitations 
Once the survey was emailed out, 45 surveys were returned to the sender.  Therefore, the 
creators of the survey are not certain of the number of surveys that were actually received by 
physical therapists in North Dakota.  This aspect of uncertainty may partially account for our 
decreased response rate.  Over 900 surveys were emailed out and only 110 responses were 
acquired.  Each question on the survey was optional to fill out, which caused a variety of number 
of responses across all the questions.  Therefore, analyzing and comparing data was more 
complicated due to questions not having the same number of responses.  The survey was 48 
questions long, which may have decreased the response rate as individuals fatigued from filling 
out questions.   
Future Steps 
The results from this study show that there is a lot of room for growth in the area of 
incorporation of PT into oncological care.  Growth can occur in the educational system, in 
developing continuing education courses, and in ensuring a prompt in the electronic medical 
record regarding cancer history.  Physical therapists can further advocate for their patients in 
explaining to referring physicians that survivorship following a cancer intervention can be 
improved and managed with PT.  Physical therapists can also have open discussions with 
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referring physicians on the screening materials that are available to monitor the functional 
abilities of patients with cancer.  Screening materials can be utilized over a patient’s entire care 
experience to monitor physical declines or functional impairments, allowing health care 
providers to intervene faster when there is a change in status.  Ultimately the patients stand to 
benefit the most through PT assessment due to closer following and monitoring of their 
functional condition.  This could reduce medical expenses as well as increase the individual’s 
functional status while they are receiving care for their cancer diagnosis.   
More research regarding PT rehabilitation should be completed with publications in 
journals that are not rehabilitation-specific journals.  This diversity would spread the knowledge 
of what PT has to offer on the oncologic care team to multiple disciplines, improving the holistic 
care of patients with a history of cancer16.  The broadcasting of rehabilitation services available 
on cancer institution webpages would also provide further patient education on what services are 
available during and after their cancer treatments.   Further research on the role of pre-
habilitation on reducing costs following surgical procedures is another area of PT oncological 
care to be explored.   
Hospitals in North Dakota may also benefit from developing multidisciplinary cancer 
survivorship programs.  Beaumont Hospital in Troy, MI developed a program that focused on 
prevention, intervention, and sustained wellness20.  PTs and OTs are an integral part of the 
oncology floor and screen all of those patients once they are admitted, regardless of what phase 
they are in their cancer treatment.  University of Minnesota Medical Center in Fairview 
developed a program that focused on fatigue management, strengthening, aerobic conditioning, 
and occupational and speech therapy as a need develops20.  Models and programs exist to learn 
from and to build off of to best serve the needs of patients with cancer in North Dakota.  
41
 
However before programs can be developed, the knowledge of the benefit of including physical 
therapy into the care plans of individuals with cancer needs to be spread throughout the state. 
The North Dakota Comprehensive Cancer Control Program develops a cancer control 
state plan every 4 years3.  The focus of the current plan (2018-2022) involves strategies in 
prevention, screening, treatment, health equity, and survivorship impacting multiple health care 
disciplines.  The strategies utilized to achieve an overarching goal are based off of current 
evidence found by the NDCCCP authors.  Sadly, words indicating use or benefit of physical 
therapy intervention are absent from the document.  Indicating that physical therapy intervention 
for oncology rehabilitation is not standard procedure according to the 2018-2022 North Dakota 
Comprehensive Cancer Control State Plan.  There are numerous places where physical therapy 
could serve the oncology population as outlined in the plan; however, no organization involving 
physical therapists were mentioned in the creation of the document meaning that there was no 
one to advocate for the physical therapy profession in the creation of this plan.   
Regarding prevention, the plan states, “Evidence suggests that more than one-third of 
cancer deaths are preventable by not using tobacco, getting sufficient physical activity, and 
eating healthy foods in moderation3 (page 8).” Physical therapists have a role in all three of those 
prevention methods, either through education or direct intervention.  The plan also talks about 
how individual who are active have a decreased risk of developing any type of cancer.  Physical 
therapists play a vital role in assisting people overcome barriers to become more activing in their 
daily lives and retain or improve their functional independence.  Regarding screening, physical 
therapists in North Dakota are able to see patients direct access via the North Dakota Practice 
Act; therefore, it is necessary that physical therapists routinely screen patients for early signs of 
cancer and promote age appropriate cancer screening measures.  Due to the nature of physical 
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therapy, often time skin is exposed to allow for assessment of the tissues underneath.  Physical 
therapists perform integumentary checks for lesions and melanoma on a reoccurring basis.   
The plan’s overarching goal for improving cancer intervention is to increase patient 
accesses to effective cancer treatment3.  Barriers to achieve this goal can include patient 
demographics as well as reduced availability of services.  Use of the physical therapy profession 
can help increase treatment availability to those undergoing adverse effects of cancer treatment 
or those in need of conditioning.  The plan recommended further involvement in providing 
services to those receiving palliative care or hospice for more complete care3.  Physical therapists 
can be involved with in decreasing pain and maintaining mobility in patients who are receiving 
end-of-life care.  Use of telehealth was addressed in the plan to increase access of cancer 
treatment services.  Under the North Dakota Practice Act, physical therapists in North Dakota 
can participate in providing telehealth services thus increasing the spread of intervention 
regardless of geographic distance.  
Regarding survivorship, the plan’s overarching goal is to “optimize quality of life for 
North Dakotans affected by cancer3, (page 21)” by addressing adverse effects of cancer 
intervention, meeting emotional needs, controlling pain, and assisting in making end-of-life 
decisions about care.  Additional strategies to achieve the overarching goas are to increase 
information about survivorship resources to health care professionals and the public.  Physical 
therapy can serve in assisting patients overcome adverse effects of cancer intervention, as well as 
utilize movement and neuroeducation to help control pain.     
As stated above, the physical therapy profession can be involved in cancer prevention, 
screening, treatment, and survivorship.  But the profession has to be involved and advocate for 
the benefits of physical therapy in the oncology population if physical therapy intervention is to 
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become standard treatment.  The current survey revealed that 1) physical therapists in the state of 
North Dakota would not consider themselves an integral part of the oncology team, 2) the 
majority of physical therapists in the state of ND have baseline knowledge regarding oncology 
rehabilitation and feel confident in evaluating or treating patients with cancer diagnoses, and 3) 
the majority of physical therapists in the state of ND are provided minimal hours of education 
regarding oncology rehabilitation in professional school and very few choose to complete 
continued education regarding oncology rehabilitation.   
CONCLUSION 
The involvement of physical therapy in oncological care is slowly growing, and can be 
furthered through educating physical therapists in how they can benefit those undergoing cancer 
treatment.  Incorporating PT into oncological care is an unfamiliar utilization of PT in the 
medical field, however physical exercise and activity have been shown through research to 
decrease the symptoms accompanying cancer disease processes and cancer 
treatments.  Therefore, physical therapists carry the responsibility to show the medical 
community that the same tools that are used for individuals without cancer can be utilized to 
benefit those that do have cancer.  As shown by the survey, physical therapists in North Dakota 
are making strides towards participating in and providing oncology rehabilitation; however, there 
is room for improvement in the areas of screening, education, and involvement in care plans for 
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Complete Mailing Address: 1301 North Columbia Road, Stop 9037 Grand Forks, ND 
58202-9037 
Department: Physical Therapy 
Email Address: susan.ieno@und.edu 
CO-INVESTIGATOR (if applicable): 
Name: Emily Henneman 
Telephone Number: 701 777-3673 
Complete Mailing Address: 1301 North Columbia Road, Stop 9037 Grand Forks, ND 
58202-9037 
Department: Physical Therapy 
Email Address: Emily. henneman@und.edu 
CO-INVESTIGATOR (if applicable): 
Name: Click here to enter text. 
Telephone Number: Click here to enter text. 
Complete Mailing Address: Click here to enter text. 
Department: Click here to enter text. 
Email Address: Click here to enter text. 
46
UND [RB Exemption Form -Version 03/20/2019 
RESEARCH ADVISOR (All UND students, medical residents, and post­
docs must list a UND faculty member as an advisor): 
Name: Click here to enter text. 
Telephone Number: Click here to enter text. 
Complete Mailing Address: Click here to enter text. 
Department: Click here to enter text. 
Email Address: Click here to enter text. 
47
UNO IRB Exemption Form - Version 03/20/2019 
SECTION B: EXEMPTION CATEGORIES 
Please review the exemption categories listed below and indicate the category or categories that 
apply to yonr research. [Note: Exemption status cannot be granted for the following: a) research 
involving prisoners, b) research that specifically targets persons who are cognitively impaired, or 
c) non-educational research involving minors.]
D Exemption Category 1: Research, conducted in established or commonly accepted 
educational settings, that specifically involves normal educational practices that are not likely to 
adversely impact students' opportunity to learn required educational content or the assessment of 
educators who provide instruction. This includes most research on regular and special education 
instructional strategies, and research on the effectiveness of or the comparison among 
instructional techniques, curricula, or classroom management methods. 
a) Describe the established or commonly accepted educational setting of the research:
b) Could the research adversely impact student achievement in anyway?
D No D Yes, The study does not qualify under this category, and you need to
submit the Human Subjects Research Protocol
c) Could the research adversely impact the assessment of educators who provide
instruction?
D No D Yes, The study does not qualify under this category, and you need 
to submit the Human Subjects Research Protocol 
d) Does the research involve a comparison of a proven educational technique to a novel
technique?
D No D Yes, The study does not qualify under this category, and you need
to submit the Human Subjects Research Protocol
ill If you have selected Exemption 1, please complete Sections C-E.
1:8:1 Exemption Category 2: Research that only includes interactions involving educational 
tests ( cognitive, diagnostic, aptitude, achievement), survey procedures, interview procedures, or 
observation of public behavior if at least one of the following criteria is met: 
IZl 2(i) -The information obtained is recorded by the investigator in such a marmer that 
the identity of the human subjects carmot readily be ascertained, directly or through 
identifiers linked to the subjects; 
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IZl 2(ii) - Any disclosure of the human subjects' responses outside the research would 
not reasonably place the subjects at risk of criminal or civil liability or be damaging to 
the subjects' financial standing, employability, educational advancement, or reputation; 
a) Does the research involve minor participants?
D Yes IZl No
b) If yes, does the research involve surveys or interviews?
lz:J Yes D No
If yes to a) and b), Exemption Category 2 does not apply. Please complete
the Human Subjects Research Protocol
ill If you have selected Exemption 2, please complete Sections C-E.
D Exemption Category 3: Research involving benign behavioral interventions* in 
conjunction with the collection of information from an adult subject through verbal or written 
responses (including data entry) or audiovisual recording if the subject prospectively agrees to 
the intervention and information collection and at least one of the following criteria is met: 
D A) The information obtained is recorded by the investigator in such a manner that 
the identity of the human subjects cannot readily be ascertained, directly or through 
identifiers linked to the subjects; or 
D B) Any disclosure of the human subjects' responses outside the research would not 
reasonably place the subjects at risk of criminal or civil liability or be damaging to the 
subjects' financial standing, employability, educational advancement, or reputation. 
* Benign behavioral interventions are brief in duration, harmless, painless, not physically
invasive, not likely to have a significant adverse lasting impact on the subjects, and the
investigator has no reason to think the subjects will find the interventions offensive or
embarrassing. Provided all such criteria are met, examples of such benign behavioral
interventions would include having the subjects play an online game, having them solve puzzles
under various noise conditions, or having them decide how to allocate a nominal amount of
received cash between themselves and someone else.
a) Describe the benign behavioral intervention:
If the research involves deceiving the subjects regarding the natnre or purposes of the research, 
this exemption is not applicable unless the subject authorizes the deception through a 
prospective agreement to participate in research in circumstances in which the subject is 
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informed that he or she will be unaware of or misled regarding the nature or purposes of the 
research. 
b) Does the research involve deception? D Yes D No 
c) If so, will subjects prospectively agree to be unaware of or misled regarding the
nature ofthe research? D Yes D No
Ifno to c) the research will not qualify under this category. Please complete the
Human Subjects Research Protocol
d) Does the research involve minors? D Yes D No
If the benign behavioral intervention will involve minors, the research does not
qualify under this category. Please complete the Hmnau Subjects Research Protocol
If you have selected Exemption 3, please complete Sections C-E. 
D Exemption Category 4: Secondary research for which consent is not required: Secondary 
research uses of identifiable private information or identifiable biospecimens. C.1 Please use the 
IRB Application for Exempt Resea'rch Involving Data/Records/Biospecimens. 
D Exemption Category 5: Research and demonstration projects that are conducted or 
supported by a Federal department or agency, or otherwise subject to the approval of department 
or agency heads ( or the approval of the heads of bureaus or other subordinate agencies that have 
been delegated authority to conduct the research and demonstration projects), aud that are 
designed to study, evaluate, improve, or otherwise examine public benefit or service programs, 
including procedures for obtaining benefits or services under those programs, possible chauges 
in or alternatives to those programs or procedures, or possible chauges in methods or levels of 
payment for benefits or services under those programs. Such projects include, but are not 
limited to, internal studies by Federal employees, aud studies under contracts or consulting 
arraugements, cooperative agreements, or grauts. Exempt projects also include waivers of 
otherwise maudatory requirements using authorities such as sections 1115 aud 111 SA of the 
Social Security Act, as amended, 
NOTE: Exemption under Category 5 is only permitted upon Federal Agency approval 
AND after being published on a federal website. 
ffi If you have selected Exemption 5, please complete Sections C-E.
D Exemption Category 6: Taste aud food quality evaluation and consumer acceptauce 
studies: 
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D (i) If wholesome foods without additives are consumed, 
or 
D (ii) If a food is consumed that contains a food ingredient at or below the level and 
for a use found to be safe, or agricultural chemical or enviromnental contaminant at or 
below the level found to be safe, by the Food and Drug Administration or approved by 
the Enviromnental Protection Agency or the Food Safety and Inspection Service of the 
U.S. Department of Agriculture. 
ill If you have selected Exemption 6, please complete Sections C-E.
Note: Exemption Categories 7: Storage and maintenance of identifiable data/biospecimens 
obtained with "broad consent"; and 8: Use of identifiable data/biospecimens obtained with 
"broad consent" are not currently being implemented at the University of North Dakota. 
SECTION C: STUDY INFORMATION 
Please note: The text boxes under each question will expand as you enter your study information. 
You are not limited in the amount of information you may provide. Providing detailed 
information will help the reviewer fully understand your study. 
1. Describe the purpose of the study and state the rationale for the research.
The purpose of this study is to identify the current knowledge level of physical therapists in the State
of North Dakota regarding ocological rehabilitation and to determine the type of physical therapy
care provided for individuals within the State who are currently undergoing treatment for a cancer
diagnosis or have experienced a diagnosis of cancer in the past.
2. How will subjects be identified and informed about the opportunity to participate in the study?
Physical Therapists licensed in the State of North Dakota will receive an email with a link to the
Qualtrics survey. The email and link will be sent out by the State Board of Physical Therapy, see
attached letter.
ill Please provide copies of all recruitment materials, including flyers, emails, letters, social media
postings, etc. 
3. Describe the subject population and provide an estimated total number of subjects who will
participate in the research.
Physical Therapists licensed in the State of North Dakota are the study population for this survey. 
There are approximately 1000 licensed physical therapists in the state. 
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4a. Describe in detail the study procedures -what is bein!!: asked of subjects in this research? 
Each subject will receive an email explaining the purpose of the study and inviting them to 
participate in the study. The on-line survey comprised of approximately 48 questions ( dependent on 
answers) will be accessed via a link provided in the email. The subjects are asked to provide 
demographic information about themselves, information about formal education relative to oncologic 
physical therapy, and their current level of participation in rehabilitation programs for those currently 
being treated for cancer or those who have had a previous diagnosis of cancer. See attached quatrics 
survey instrument. 
& Jf subjects are completing questionnaires, assessments, educational tests, interviews, surveys,
etc., these must be submitted to the !RB for review. If an online survey is being used, the online 
version of the survey with the consent form as the landing page must be submitted 
4b. How long will subjects participate in the study? 
The survey will take approximate! 15 minutes to complete and subjects will be asked to complete the 
survey one time. 
4c. Where will the research be conducted? 
The survey will be completed by the subject via the internet from a device of their chosing and a 
location of their choice. 
4d. If participants will be compensated, please provide a description of the compensation being 
offered. (Note: Compensation can be monetary, a drawing for entry into a raffle for gift cards, 
prizes, etc., or course credit). 
No compensation will be provided for participation in this study. 
Sa. Describe procedures you will implement to protect the privacy of participants while they are 
participating in research activities. 
The surveys are distributed via the internet with an anonymous link. The surveys are confidential 
with no way to link participant to response. 
Sb. Describe procedures you will implement to protect confidentiality of all data collected from 
participants. 
All data obtained from participants will be kept confidential and will only be reported in an aggregate 
format (by reporting only combined results and never reporting individual ones). All questionnaires 
will be concealed, and no one other than the investigators will have access to them. The data 
collected will be stored in the HIPP A-compliant, Qualtrics-secure database. Unless the data is 
required for future studies, the information will be destroyed ( deleted) by the primary investigator 
three years after the study has been completed. 
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Sc. How will data collected from articipants be recorded? coded, anonymous, etc. 
Data collected will be anonymous, collected via Qualtrics survey, and only available for analysis by 
the researchers. 
Sd. How and where will research data be stored? (Note: Research data must be kept for at least 3 
years after the study has ended and all data have been analyzed. This must be incorporated into your 
response.) 
The data collected will be stored in the HIPP A-compliant, Qualtrics-secure database. Unless the data 
is required for future studies, the information will be destroyed ( deleted) by the primary investigator 
three years after the study has been completed. 
6. Please indicate how consent process will occur and provide all consent documents (including
translations, if applicable) to this application.
tz:l Online consent D Unsigned Information Sheet Provided in Person
7. Dissemination of Results: What is (are) the proposed form(s) of dissemination (e.g., journal
article, thesis, academic paper, conference presentation, sharing with the industry or ·profession,
etc)?
Once the data is analyzed, it will be disseminated via a poster presentation at state and national 
conferences, and/or journal article submission. 
8. Does this research proposal include recruitment of participants from other organizations
(schools, hospitals, public a encies, etc.)?
tz:l No 
D Yes 
If yes, list all organizations: 
& lf yes, please provide letters of support from outside organizations or, if applicable, IRB
approval from the organizations. The IRB website contains information about conducting 
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Is your research funded or is there a pending funding decision? 
ts:l No 
D Yes 
If yes, please indicate the funding agency: 
10. Explanation of Financial Interest:




If yes, provide an explanation of the financial interest below. The Principal Investigator and any
researcher associated with this project should have a Financial Interests Disclosure Document on file
with their department.
SECTION D: ASSURANCES 
1. PRINCIPAL INVESTIGATOR ASSURANCES:
I certify that the information provided on this form is accurate and that this research will be conducted 
in accordance with the statements provided above. I understand that ifI want to malce changes to the 
research protocol after IRB approval, I must submit a protocol amendment to the IRB for review prior 
to implementing any changes. 
I will fully comply and assume responsibility for the enforcement of compliance with all applicable 
federal regulations and University policies for the protection of the rights of human subjects engaged in 
research. I understand the failure to do so may result in the suspension or termination of proposed 
research and possible reporting to federal agencies . 
. 11 
Pr' Date 
2. RESEARCH ADVISOR ASSURANCE: To be completed by the Research Advisor:
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As the advisor for this research, I understand that I am responsible for the ethical conduct of this 
research as described in the protocol. I will fully comply and assume responsibility for the enforcement 
of compliance with all applicable federal regulations and University policies for the protection of the 
rights of human subjects engaged in research. I understand the failure to do so may result in the 
suspension or termination of proposed research and possible reporting to federal agencies. 
Research Advisor Signature 
SECTION E: REQUIRED ATTACHMENTS 
All protocols must include: 
16'.1 Key Personnel Listing 
D Student Consent to Release of Educational Record ( only students) 
If applicable to your research, also include: 
D Recruitment materials (Flyers, emails, social media postings, etc.) 
Date 
16'.1 Data collection instruments ( anything you are using to collect data/information from participants) 
16'.1 If using an online survey platform, the online version of the survey must be submitted. 
16'.1 Study Information Sheet (if the study is online, this would serve as the survey landing page) 
D Assent statement (if minors are participating in the research) 
If any of the document hyper links on this form aren't working, all IRB forms can be found on the UND 
IRB website: https://und.edu/research/resources/human-subjects/forms.html 
Send the completed and signed application form and all required 
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Informed Consent
UNIVERSITY OF NORTH DAKOTA
Institutional Review Board
Study Information Sheet
Title of Project: Status of Oncologic Physical Therapy Care in the State of North Dakota
Principal Investigator:          Susan H N Jeno, 777-3662, susan.jeno@und.edu
Co-Investigator(s): Emily Henneman, 777-3673, emily.henneman@und.edu
Purpose of the Study: 
The purpose of this research study is to identify the current knowledge level of physical therapists in the State of North Dakota regarding
oncological rehabilitation and to determine the type of physical therapy care provided for individuals within the State who are currently
undergoing treatment for a cancer diagnosis or have experienced a diagnosis of cancer in the past.
Procedures to be followed: 
All licensed physical therapists in the State of North Dakota will receive an email inviting them to complete the survey.  The email will contain an
anonymous link to the survey.  You will be asked to answer a 48 question survey.  Once the survey is completed and submitted, your participation in
the study is concluded. 
Risks: 
There are no risks in participating in this research beyond those experienced in everyday life.
Benefits:
The benefits of participating in this research study include:
You may gain a better understanding of the types of interventions that may be useful when treating patients with a cancer history.
This research might provide a better understanding of how patients with a cancer diagnosis are receiving care in the State of North Dakota. This
information might assist therapists in the State in improving care for patients with a history of cancer.
Duration:
It will take about 15 minutes to complete the questions.
Statement of Confidentiality: 
The survey does not ask for any information that would identify who the responses belong to. Therefore, your responses are recorded anonymously. 
If this research is published, no information that would identify you will be included since your name is in no way linked to your responses.
All survey responses that we receive will be treated confidentially and stored on a secure server. However, given that the surveys can be completed
from any computer (e.g., personal, work, school), we are unable to guarantee the security of the computer on which you choose to enter your
responses. As a participant in our study, we want you to be aware that certain "key logging" software programs exist that can be used to track or
capture data that you enter and/or websites that you visit.
Right to Ask Questions: 
The researchers conducting this study are Susan H. N. Jeno, PT, PhD, and Emily Henneman, PT, DPT.  You may ask any questions you have now.  If
you later have questions, concerns, or complaints about the research please contact Susan H N Jeno at 701 777-2831 during the day. 
If you have questions regarding your rights as a research subject, you may contact The University of North Dakota Institutional Review Board at
(701) 777-4279 or UND.irb@UND.edu. You may contact the UND IRB with problems, complaints, or concerns about the research.  Please contact
the UND IRB if you cannot reach research staff, or you wish to talk with someone who is an informed individual who is independent of the research
team.
General information about being a research subject can be found on the Institutional Review Board website “Information for Research Participants”
http://und.edu/research/resources/human-subjects/research-participants.html  
Compensation:
You will not receive compensation for your participation.
Voluntary Participation: 
You do not have to participate in this research.  You can stop your participation at any time.  You may refuse to participate or choose to discontinue
participation at any time without losing any benefits to which you are otherwise entitled.
You do not have to answer any questions you do not want to answer. 





I prefer not to answer
American Indian or Alaska Native
Asian
Black or African American
Hispanic, Latino, or Spainsh origin
Native Hawaiian or Pacific Islander
White (not Hispanic)
Other




You must be 18 years of age older to participate in this research study.
Completion and return of the survey implies that you have read the information in this form and consent to participate in the research.
Please keep this form for your records or future reference.
demographics
Thank you for taking the time to complete this survey regarding physical therapy knowledge and intervention in
the State of North Dakota, for individuals who have or have had a diagnosis of cancer.  It is estimated that
there will be over 2,100 new cases of cancer diagnosed in the State in 2019.  One in three individuals will be
diagnosed with cancer in their lifetime.  Survival rates are approximately 67%, and 3 of 5 individuals will be
cured or survive greater than 5 years.  It is likely that physical therapists in the State treat patients with a
history of cancer, but the frequency and interventions utilized are less known.  
The survey will take approximately 15 minutes to complete. Please answer the questions to the best of your
ability. If the question does not apply to you, select the answer that best reflects your status. Your participation
is entirely voluntary.  You may discontinue the survey at any time.
We appreciate your time and helping us understand the current state of care for patients with a history of
cancer.
The following questions will provide the researchers with an understanding of the demographic characteristics of the survey
participants.
What is your sex?
Which of the following best describes your race or ethnicity? Select all that apply. 
What is your entry-level physical therapy degree?
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Masters
Doctor of Physical Therapy
Baccalaureate Degree
Masters Degree
Doctor of Physical Therapy





Professional Degree (JD, MD)
Other, please list
University of North Dakota
University of Mary
University of Jamestown
College of St. Scholastica
Mayo School of Health Sciences
St. Catherine University
University of Minnesota
University of South Dakota
University of Montana
Other school in US or Canada, please list
Outside US or Canada, please list
Yes. If yes, please list all
What year did you earn your entry level physical therapy degree?
What is the highest level of physical therapy education you have completed?
What is the highest level of non-physical therapy related education you have completed?
Where did you obtain the degree that initially qualified you to practice as a physical therapist?
Do you hold an active license to practice physical therapy in any jurisdiction other than North Dakota?
































Please indicate any ABPTS  Certification for physical therapy you hold that are current as of today.  Select all that apply.
Please indicate any non-APTA certifications. Select all that apply.
Do you hold current credentials (license, certification, educational degree) in any of the following fields, separate from your physical
therapist credentials: (Check all that apply)










Certified Strength and Conditioning Specialist (CSCS)
Lymphedema
Trigger Point Dry Needling










Have you completed any residencies or fellowships?
Please list any residencies or fellowships you have completed.
Are you a member of the APTA Academy of Oncologic Physical Therapy?
Have you taken any continuing education courses focusing on oncology rehab following completion of your entry level physical
therapy program?
Knowledge of cancer rehabilitation
Did you have a course(s) specific to PT interventions for individuals with a cancer diagnosis in your Physical Therapy educational
program?
How much content was covered on PT interventions for in individuals with a cancer diagnosis in your Physical Therapy educational
program?







Less than 1 hour lecture
1-4 hours lecture
5-10 hours lecture
Greater than 10 hours lecture
Lecture and laboratory 0-4 hours
Lecture and laboratory 5-10 hours
Lecture and laboratory greater than 10 hours
Manual lymphatic drainage techniques
Lymphedema wrapping technique
Exercise prescription: flexibility, strength training, endurance
Balance and coordination training
Screening for psychologic or social services referral
Chemotherapy/radiation effects on different systems of the body
Evaluation questions to assess for relapse
Screening for recurrence or metastatic disease
Scar tissue management
Screening for oncologic referral
Return to sport or recreational activities
Fall risk assessment
Precautions and contraindications for PT interventions
Return to work screening
Information about availability of support services for patients with a cancer diagnosis
Information about community resources available to patients with a cancer diagnosis
Quality of life assessment and measures
Far above average
Of the material covered, how much time was devoted to PT interventions for specific types of cancer (Check the answer that most
closely resembles what was covered in your program)?
Please select all of the content that was covered regarding PT interventions specific to patients diagnosed with cancer in your physical
therapy program. Select all that apply.
How confident would you be in evaluating a patient who has been recently diagnosed with cancer specifically for cancer related
symptoms ?





























How confident would you be in evaluating a patient with residual symptoms from cancer treatment in the past?
How confident would you be in providing skilled intervention to a patient who has been recently diagnosed with cancer specifically
for cancer related symptoms?
How confident would you be in providing skilled intervention to a patient who has residual symptoms from cancer treatment?
Current Practice
Are you currently employed/practicing as a physical therapist?














Non-Patient care or Non-Clinical Environment related to Physical Therapy
Outpatient Clinic affiliated with a hospital, health system, military or other government agency
Outpatient Clinic not affiliated with a hospital, health system, military or other government agency
Pediatric Clinic (non-school based)





Are you currently employed/practicing as a physical therapist in the State of North Dakota?
In what state are your currently practicing?
Is your place of employment in a rural (<10,000 population), micropolitan (between 10, 000 and 49,999 population) or macropolitan
(>50,000 population) area?
In which of the following settings is your PRIMARY place of practice/work?
Over the course of a week, what are the primary impairments seen in the patient population at your current practice setting?  Describe





















Over the course of a week, how often do you treat patients in each of the following age groups at your current practice setting? 
Describe as a percentage of 100. 
In what type of practice setting are you currently employed?
Does your electronic medical record or evaluation form prompt you to ask about cancer diagnoses?
In your current practice setting, do you evaluate and treat patients who have cancer, who have received treatment for cancer, or who
have cancer related impairments?
Integumentary 0
Cancer/cancer related 0


































In obtaining your patient's history,do you ask about current or previous cancer diagnoses?
Do you screen for cancer-related fatigue in your patients?
Do you perform fall risk screening for patients during or following cancer treatment?
Patient Care
With your general patient population, which of the following do you treat in your practice setting? Select all that apply.
With your patients who have a cancer diagnosis or are undergoing treatment, which of the following do you treat in your practice
setting? Select all that apply.
For your general patient population, which of the following do you use to asses fall risk?  Select all that apply.
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With your patients who have a cancer diagnosis or are undergoing treatment, which of the following do you use to assess fall
risk? Select all that apply.
In your general patient population, which of the following interventions do you use? Select all that apply.





























With your patients who have a cancer diagnosis or are undergoing treatment, which of the following interventions do you use to
specifically treat cancer related impairments? Select all that apply.
oncology team
Is Physical Therapy intervention a standard part of the care map for oncology patients in your practice setting?
Is physical therapy a member of the oncology care team at your practice setting?
What percentage of patients in your practice setting are referred specifically to physical therapy for rehabilitation of adverse effects from
cancer or due to cancer related treatments?




Neither willing nor unwilling
Somewhat unwilling
Extremely unwilling
How willing would you be to serve as a member of an oncology team in your practice setting?
APPENDIX C 
Email Sent to Licensed Physical Therapists in North Dakota 
As a licensed Physical Therapist in the State of North Dakota, you are being invited to 
participate in a research study that is examining the current level of understanding of cancer 
and physical therapy care for cancer related issues in the state of North Dakota. 
The purpose of this survey is to determine the use of physical therapy intervention among 
patients who are currently or have undergone cancer treatments, in North Dakota.  Your 
participation is imperative in assisting us to better understand where North Dakota is succeeding 
or falling short in providing physical therapy intervention to patients with a history of a cancer 
diagnosis. With this new information, changes can be addressed throughout the state to better 
meet the needs of our patients and incorporate physical therapists as a vital part of the 
interdisciplinary oncological care team. 
The survey will take approximately 15 minutes of your time and is anonymous. Participation is 
completely voluntary and there is no compensation for completing the survey other than 
knowing your answers may help inform future improvements in patient care. 
. 
We appreciate you taking the time to assist us in exploring how physical therapists in North 
Dakota serve individuals with oncological conditions.  By clicking on the link below, you will 
have access the survey. 
https://und.qualtrics.com/jfe/form/SV_8kK3INiM0cI9n5X 
The survey has been approved by the Institutional Review Board at the University of North 
Dakota.  If you have any questions about the survey, please contact Sue Jeno, PT, PhD, the 
primary investigator at 701 777-2831 or the IRB at 701 777-4279 or UND.irb@UND.edu 
Thank you in advance for your time and assistance. 
Sue Jeno, PT, PhD  
susan.jeno@und.edu 
Emily Henneman, PT, DPT 
emily.henneman@und.edu 
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